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Abstract  

Background: A platelet count of less than 150 000/L indicates thrombocytopenia, which can be caused 

by a wide variety of haematological and pathological diseases. Possible causes include insufficient 

production, excessive destruction, an irregular distribution of platelets, and dilutional loss. 

Methods: From June 2021 to May 2022 researchers at a Department of Pathology, Maheswara Medical 

College and Hospital, Sangareddy, analyzed data gathered from prospectively placed cameras. Patients 

with thrombocytopenia were classified as either hyperdestructive or hypoproductive. 

Results: 50 patients were included in the analysis, with eleven having hyperdestructive 

thrombocytopenia and the remaining thirty-nine having hypoproductive thrombocytopenia. The former 

category consisted entirely of cases of immune-mediated thrombocytopenia, which accounted for 21 of 

the total cases (ITP). When comparing hyper destructive thrombocytopenia (MPV 11.51 1.97) to hypo 

productive thrombocytopenia (MPV 8.34 2.), the former had a much higher value. Similarly, the PDW 

was higher in the former group (16.67 1.03) compared to the latter group (14.68 2.29) (mean SD). 

Conclusion: Preliminary information on the type of thrombocytopenia, whether it is hyperdestructive or 

hypoproductive, can be gleaned from platelet indices. This will help direct patient management decisions 

and may eliminate the necessity for bone marrow testing for some individuals. In addition, there is no 

extra charge or requirement for a second blood sample to determine platelet indices. 
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Introduction 

The term "thrombocytopenia" refers to a platelet count of fewer than 150000/microliter, which can be 

caused by a variety of haematological and pathological conditions 
[1]

. There are four probable causes: 

hypoproductive thrombocytopenia, hyperdestructive thrombocytopenia, aberrant platelet distribution, and 

dilutional loss. It is possible to learn the cause behind thrombocytopenia by monitoring platelet indicators 

other than the simple platelet count 
[2, 3]

. These platelet indicators include the mean platelet volume, 

platelet distribution width, and plateletcrit. 

The mean platelet volume (MPV) assesses the normal size of platelets seen in the blood and can be used 

to determine whether or not the bone marrow is manufacturing platelets adequately. It is a measurement 

of platelet anisocytosis and represents the degree to which platelets differ from one another 
[4, 5]

. 

It is computed by multiplying the platelet count by the mean platelet volume and can be considered of as 

a measure of the total number of platelets circulating in a given amount of blood, like the haematocrit. 

There are four major forms of thrombocytopenia, each characterized by a distinct set of underlying 

diseases. Disturbances in platelet synthesis (known as hypo-productive), platelet destruction (known as 

hyperdestructive), platelet distribution, and dilutional loss (known as hypo-dilute) are all included in this 

group 
[6-8]

. Specific megakaryocyte suppression, as seen in congenital thrombopoietin receptor mutation, 

May-Hegglin syndrome, Wiscott-Aldrich syndrome, drugs, chemicals, and viral infections; and systemic 

bone marrow failures, as seen in haematological malignancies, are both potential causes of 

hypoproductive thrombocytopenia. It's possible for hypoproductive thrombocytopenia to result from 

either of these two forms of megakaryocyte suppression. The most prevalent causes of hyper-destructive 

thrombocytopenia are immunological processes, such as idiopathic or primary autoimmune illness, 

secondary infections (viral or parasite), drug-induced hyper-destructive thrombocytopenia, post-

transfusion purpura, and disseminated intravascular hemolysis 
[9]

. A massive blood transfusion can 

produce a disorder known as dilutional thrombocytopenia, which results in an irregular distribution of 
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platelets throughout the body. When platelets are stimulated, they enlarge and undergo morphological 

changes that result in a rise in both the MPV and the PDW. The platelet count and platelet indices are 

calculated with the help of an automated electronic Coulter machine. The goal of this study is to evaluate 

whether or not platelet indices may be used to arrive at a preliminary diagnosis of thrombocytopenia and 

whether or not they are beneficial in the evaluation of thrombocytopenia 
[10-12]

. 

Our research aims to determine the utility of platelet indices in the diagnosis of thrombocytopenia, the 

relationship between platelet indices and bone marrow abnormalities, and the relationship between 

platelet count and platelet indices in the evaluation of thrombocytopenia. That's the sort of stuff we were 

hoping to accomplish. 

 

Methodology 

From June 2021 to May 2022, a prospective observational and case control study was done by 

researchers in the haematology section of the Department of Pathology, Maheswara Medical College and 

Hospital, Sangareddy, India. 

There were no moral problems with the research. Each person who participated in the study provided 

written informed permission. In the current study, individuals with thrombocytopenia were analyzed for 

their age-related etiology and platelet volume characteristics gathered with automated blood cell counter 

for their clinical significance. In the case of the controls, the healthy patients who came in for their 

annual physical served as examples of the norm. 

 

Inclusion criteria: All patients with low platelet and white blood cell counts 

 

Exclusion criteria 

 Patients with pseudo thrombocytopenia 

 People who had just received a platelet transfusion within the previous 10 days 

 Those who suffer from coagulation disorders 

 

Results 

50 people were used in the study. Patients with thrombocytopenia, defined as a platelet count of fewer 

than 1,500,000, were analyzed in this study to determine the cause of their condition and its progression 

with age, and platelet parameters were gathered using an automatic blood cell counter. In order to tell the 

difference between hyperdestructive and hypoproductive thrombocytopenia, this study aimed to see if 

platelet measures could help. 

 
Table 1: Distribution by Age in hyper destructive and hypo destructive case groups 

 

Sr. No. Age (Years) No. of Cases 

1. 11 to 20 10 

2. 21 to 30 8 

3. 31 to 40 15 

4. 41 to 50 10 

5. 51 to 60 5 

 61 to 70 2 

 Total 50 

 

The age bracket of people that make up the majority of the adult population ranges from 11 to 70 years 

old. According to the data presented in the table above, the age range of 31–40 years old has the highest 

number of instances, followed by the age range of 41–50 years old. 

 

Mean Age in the Groups  
In the group of people who had hyperdestructive thrombocytopenia, the mean age was 45.33 years old, 

and the standard deviation was 13.92 years. In the group of people who had hypoproductive 

thrombocytopenia, the mean age was 40.51 years old, and the standard deviation was 14.91 years. All of 

the patients had an average age of 42.2 years, with a standard deviation of 14.63 years. 

 
Table 2: Aetiology wise distribution of patients in hypo productive thrombocytopenia 

 

Sr. No. Diagnosis No of Patients 

1. Megaloblastic anaemia 21 

2. Post chemotherapy 9 

3. Lymphoma 5 

4. CML 3 

5. Acute leukemia 2 

 Total 40 
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The distribution of cases according to their genesis in hyperdestructive. The cause of the forty instances 

(one hundred percent) was determined to be immune-mediated thrombocytopenia. 

 
Table 3: MPV in hyperdestructive and hypoproductive thrombocytopenia 

 

Cause  TP FP TN FN Sensitivity Specificity 

Hyper- 

Destructive 

MPV 15 05 17 04 86.1% 82.7% 

PDW 5 16 22 0 99.8% 59.1% 

Pct 2 21 1 22 5.1% 8.9% 

Hypo- 

Productive 

MPV 12 27 38 0 100% 57.3% 

PDW 32 05 37 2 98.1% 85.9% 

Pct 5 36 0 39 12.4% 0.01% 

 

When comparing the platelet parameters (MPV, PDW, and Pct) in the two groups of thrombocytopenia 

(cases and controls), it was shown that hypo destructive thrombocytopenia had lower mean values for 

MPV, PDW, and Pct than the other kind of thrombocytopenia. 

 

 
 

Fig 1: Megakaryocyte Hyperplasia 

 

 
 

Fig 2: Bone Marrow Aspiration in a Case of AML Showing Blasts 

 

The authors of this study compared patients with and without hyperdestructive and hypoproductive 

thrombocytopenia to establish the diagnostic sensitivity and specificity of their methods. Before 

calculating sensitivity and specificity, it was necessary to categorize patients as true positives, true 

negatives, false positives, and false negatives. Platelet counts, mean platelet volume, and platelet 

distribution width all showed statistically significant differences between the two groups (p 0.00017, p 

0.00001, and p 0.00002, respectively). The percentage was 0.01755, which is not significant. 

 

Discussion 

Platelets are derived from megakaryocytes in the bone marrow and are extremely complicated anucleate 

cells. Upon proper activation, platelets have developed into remarkable cells with the ability to contract 

and release physiologically active substances. 

The quantity, size, distribution, and structure of platelets can be learned a great deal from a properly 

constructed peripheral blood film. Misdiagnosis may occur if an artifact is present. Because of the 

consistency of the information they provide, automated cell counters are becoming increasingly popular 

in both developed and developing nations. In this study, we compared the results of bone marrow 

examinations with those of the automated blood cell counter to determine the etiology of 

thrombocytopenia 
[13]

, evaluating the utility of platelet parameters obtained by the former in the 

differential diagnosis of hyperdestructive and hypoproductive thrombocytopenia. Both the 11-year-old 

and the 70-year-old patients were adults. Thirty percent of patients fall between the ages of 41 and 50, 

where 18 cases were found. Afterwards, the next largest age group, those between 31 and 40 years old, 

accounting for 23.3% of the total cases with 14. Average ages for participants with hyperdestructive 

thrombocytopenia were 45.33 13.92 and 40.51 14.91 years, respectively, in the current study 
[14]

. Patients 
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with hyperdestructive thrombocytopenia had a mean age of 49.1 years, while those with hypoproductive 

thrombocytopenia had a mean age of 72 years, three decades later. The male-to-female ratio in our 

research of people with hyperdestructive thrombocytopenia was 2.5:1, significantly higher than the ratio 

of 1.5:1 seen in investigations by Rajalakshmi et al, 
[15]

. For hypoproductive thrombocytopenia, the male-

to-female ratio was 1.20:1. The platelet count is often below 80,000 per microliter (microL) in patients 

with hyperdestructive thrombocytopenia, with the median value hovering around 60,000 microL. A 

statistically significant difference (p 0.0001) was found between the mean platelet count of the 

hyperdestructive age group and that of the Controls, where the numbers were, respectively, 43.5 20.9 and 

228 103 55.2. To put it another way, hyperdestructive thrombocytopenia is far more severe than the 

standard variety. The hyperdestructive group displayed more thrombocytopenia (16) than the 

hypoproductive group. All of the cases in the hyperdestructive group were found to be due to immune 

thrombocytopenic purpura, according to the current investigation. Results of this nature were also 

reported by Khaleed et al. and Numbenjapon et al., cited by Baig et al. (100 and 52 percent, 

respectively). If you're trying to figure out what's causing your blood counts to drop, a bone marrow 

biopsy could be a great place to start. It's an invasive and unpleasant procedure, though. Therefore, it 

may be beneficial to first examine platelet indices in order to narrow down the potential reasons of 

thrombocytopenia, rather than leaping straight to the bone marrow treatment. It is critical to determine if 

thrombocytopenia is due to an abnormally high rate of platelet destruction or a lack of platelet production 
[17-19]

. The hypoproductive form of thrombocytopenia was more common than the hyperdestructive form 

among the 60 cases of thrombocytopenia that were analyzed. Several employees made parallel 

observations. Studies have shown that platelet indices like mean platelet volume, platelet distribution 

width, and platelet count can be used as markers for the early diagnosis and categorization of 

thrombocytopenia to evaluate bone marrow activity in platelet disorders, and this has sparked further 

research into platelet indices. In most cases, a diagnosis of ITP is made after all other potential 

explanations for thrombocytopenia have been ruled out. A decrease in platelets was observed in the 

peripheral blood smear, whereas RBC and WBC counts were normal. The number of megakaryocytes in 

the bone marrow aspirate has grown, but the number of platelets has decreased significantly. Small, 

hypolobated megakaryocytes are abundant in the marrow of long bones. There is evidence that 

vacuolations can form in megakaryocytes. Almost of the cases with ITP indicated young, immature, 

more spherical, less polypoid megakaryocytes and very few mature platelet-producing megakaryocytes 

on morphology in the present study 
[20, 21]

. 

It is possible that the age of the haematological analyzer used in the studies accounts for the 

discrepancies in MPV threshold values between studies; older automated analyzers, which might have 

been used in the studies in question, are unable to distinguish platelets from other similarly sized 

particles like fragmented red or white blood cells, cell debris, and immune complexes. In addition, since 

platelets and RBCs cannot be isolated, only normal-sized platelets are counted. Moreover, a number of 

papers have shown that MPV depends on a range of factors, such as how long it has been since 

venipuncture, the type of anticoagulant used, the temperature at which the specimen was stored, and the 

detection method 
[22, 23]

. A genuine, underlying variation in platelet indices across populations is a further 

possibility. Hong et al., used the Sysmex XT 2100 to analyze platelet indices in healthy Chinese people 

from a variety of regions, finding regional differences. The MPV was between 10.30 and 12.36, with an 

average of 12.34 
[24]

.  

There is no correlation between the severity of hypoproductive or hyperdestructive thrombocytopenia 

and the platelet crit value, which is a reflection of the percentage of platelets in a certain volume. The 

hyperdestructive group's mean Pct in our study was 0.05 0.04. The mean Pct in hypoproductive group 

which was 0.11±0.12. A statistically insignificant P value was found to be 0.017. It was unable to 

discriminate between hyperdestructive and hypoproductive thrombocytopenia because the majority of 

our patients were within the normal range. The results found by Khanna et al. and Kaito et al. 11 were 

very similar. Patients with ITP had a considerably higher P-LCR index compared to the control group, 

while patients with myeloid insufficiency had a significantly lower value compared to the control group. 

Our findings showed that PCT was not useful as a diagnostic tool for determining the cause of 

thrombocytopenia. 

 

Conclusion 

Hypoproductive thrombocytopenia is not characterized by such an increase and does not typically result 

in severe thrombocytopenia, whereas hyperdestructive thrombocytopenia is associated with an increase 

in platelet indices like MPV and PDW and is typically accompanied by extremely low platelet counts. 

Neither of the thrombocytopenias shows any signs of improvement in the plateletcrit. Even before bone 

marrow results are in, platelet indices might provide important preliminary information on the type of 

thrombocytopenia. Since they can be done while counting blood cells, there's no need for an extra blood 

sample or extra time or money to do them. 
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